mosa and N. amethystira). She found that, as in our study, the quantification of transit time of the solution could be observed by "simply examining the color of the excreta, which was clear and then showed red with time."
Short Communications
[Auk, Vol. 116 visits during incubation and brood rearing consume film rapidly, often before predation occurs (E R. Thompson unpubl. data). Conventional movie or video cameras are also problematic because they require adequate light, and many predation events occur at night.
We used a subminiature video camera with infrared illumination to record predation at real songbird nests in old field habitats in Missouri. Here, we report the success of this system and present preliminary data on the identity of predators and on the timing of nest-predation events. Dearborn 1997). We studied Field Sparrows (Spizella pusilla) and Indigo Buntings (Passerina cyanea) because they are the most abundant nesting species in the study area. We searched for nests daily from April through August 1997. Nest locations were marked with plastic flagging tied at least 3 m from the nest. Nests were monitored daily during building and egg-laying stages.
We placed video cameras at nests from 3 May to 6
August 1997, after the laying period, to minimize nest abandonment owing to disturbance. We used six camera systems to simultaneously monitor up to six nests and moved cameras from fledged or depredated nests to new nests. We tried to start video cameras early in the incubation stage but placed them at laterstage nests if no incubation-stage nests were available. We monitored each nest daily until the young fledged or the nest was depredated or abandoned. If a nest with a camera was depredated, we attempted to make the next camera placement far away from that nest to avoid resarnpling the same predator. We also monitored success at nests without cameras ("non-camera" nests). Non-camera nests were monitored every two to three days until fledging approached and then daily during the last three days of the nestling period. We mounted each camera and articulating arm on a wooden stake made from a small dead branch found at the field site. We placed the stake 0.5 to 1.0 m from the nest and extended the articulated arm so the camera housing was 25 to 50 crn from the nest. The camera was located close to the nest to provide adequate infrared illumination during the night. We positioned the camera to get the clearest view of the nest without altering nest concealment and as low as possible to be inconspicuous and to avoid creating a potential perch site for a predator. We placed the video recorder and battery 10 to 18 m from the nest. We changed the videotape daily and on every third visit replaced the battery with a fully charged battery.
Videotapes from the day of a predation event or suspected fledging date were later viewed in the lab to confirm the fate of the nest. We compared daily predation rates at camera-monitored and non-camera nests using the Mayfield method (1961 Mayfield method ( , 1975 . At non-camera nests, half the number of days between subsequent visits over which a nest was empty were added to the number of previous days the nest survived to obtain the total number of observation days.
We calculated Results. Single chicks escaped predation at four of the five nests that were depredated (i.e. partial brood predation) by snakes on nestling day 6 or later. Three of these fledgings were Field Sparrows and were later observed with their parents. The fourth fledgling was an Indigo Bunting that was not observed after fledging.
Several nests were visibly tipped, torn, or disrupted during predation events. Nests depredated by snakes tended to be intact; however, two nests depredated by large black rat snakes were visibly tipped or torn (Table 1 ). All three nests depredated by raptors were highly disturbed (Table 1) Field Sparrow nests with cameras had a lower mean daily predation rate than nests with no cameras, whereas mean daily predation rates did not differ between Indigo Bunting nests with versus without cameras ( Table 2) Continued research with this video system should provide more information on this potential bias.
Nest fate can also be affected by abandonment in response to disturbance by observers or the presence of the video camera. Although we observed only a negligible amount of abandonment at camera-monitored Field Sparrow nests, 33% of the Indigo Bunting nests were abandoned. We believe one Field Sparrow and four Indigo Bunting nests were abandoned in response to the cameras. The fifth Indigo Bunting abandonment likely was due to the death of a parent because the failure occurred during the nestling stage. We believe the non-camera Field Sparrow nests were abandoned in direct response to cowbird parasitism. We did not observe this on camera nests because cameras were installed after the laying period. Species such as Indigo Buntings may be more prone to abandonment and less suitable for video monitoring. Our experience with Indigo Buntings suggests that they are prone to abandon their nests in response to any human disturbance during the nest-building, egg-laying, or early incubation stages.
We believe this video system is an effective method for identifying nest predators. We had few instances where the camera did not record predation events, and in all but one instance we were able to identify the predator. This system is a more reliable method for documenting predation and identifying predators than previously described methods, but it may be more labor intensive and costly. The initial cost of the six video systems was approximately $24,000, which does not include labor and transportation costs. Although substantial, this cost ultimately will be spread across many studies and years.
